Pyrophosphate increases the efficiency of enterobactin-dependent iron uptake in Escherichia coli.
Exogenous inorganic pyrophosphate increases the biomass yield of Escherichia coli. In this report, we show that the effect of pyrophosphate is related to iron uptake. We have found that addition of pyrophosphate, ammonium iron (III) citrate or iron (III) chloride, in M63 minimal medium containing 1.7 microM of iron, causes an increase in growth yield. In contrast to iron chloride or ammonium iron (III) citrate, exogenous pyrophosphate is deleterious to strains unable to synthesize enterobactin. Thus the positive effect of pyrophosphate is related to the enterobactin uptake system expressed in a low iron content medium. Pyrophosphate in minimal medium has a repressing effect on the expression of Fur-regulated genes. In iron rich medium where enterobactin synthesis is strongly decreased, addition of pyrophosphate increases expression of Fur-regulated genes. Furthermore, this latter regulatory effect of pyrophosphate in iron-rich medium is enhanced in the absence of enterobactin synthesis. It has also been shown that addition of pyrophosphate protects the cell against the oxidative stress caused by the presence of hydrogen peroxide in an iron-rich containing medium. These results indicate that pyrophosphate acts as an iron-chelating agent, could trigger the enterobactin-dependent iron uptake system and could promote an increased binding of iron to enterobactin.